Spin labeling of human spectrin. Effects of temperature, divalent cations and reassociation with erythrocyte membrane.
Spectrin extracted from human red blood cells has been spin labeled in its dimeric and tetrameric forms with five different nitroxide derivatives of increasing chain length between their maleimide binding group and their nitroxide reporter group. Three molecules of spin label are bound per spectrin dimer. Electron spin resonance spectra show the simultaneous presence of strongly and weakly immobilized spin labels. Their relative proportion depends on the label length and is suddenly modified when it reaches 12 A This indicates the presence of cavities of approximately this size in the tertiary structure of spectrin in solution at 0 degrees C. The conformation of spectrin varies greatly with temperature. Reversible changes occur between 0 and 35 degrees C. At higher temperatures, partial denaturation is observed. Divalent cations (Mg2+ and Ca2+) stabilize spectrin in a more constrained conformation and protect it against thermal denaturation. The same behavior is observed when spin-labeled spectrin is reassociated with spectrin-depleted inside-out erythrocyte vesicles. When fatty acid spin labels are incorporated in the phospholipidic structure of these vesicles, the reassociation of spectrin does not change their electron spin resonance spectra. This result confirms the fact that spectrin interacts predominantly with proteins on erythrocyte membranes.